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MEMORANDUM CASWELL 1654
OrFiCg OF
PESTICIOES AND YTORIC SUSSTANCLY
TO: Hercsy Jacobhy , P412])

Rogiatcation Mivision (T5-767)

J'
FROM: Izvirg Mauor, Ph.D, //{/’/; ,ﬁf/; L/?
Goreticist, Section V zzt?(
Toxicology Bzarch/HED (TS~ 759)//, cp;? 06 07}7’

THRU: William ., Bysram, Chief
Toxicoloyy #Hrarch
Hazard Evaluation Division (Ts5-769)

SUBSTCT:  VITAVAX (carhoxin)., Review of studies in zesponse
to Reyistzation Standazd data Japs. Action: 461
CASWELL3 1654 —

Accession #'s: 251655 : Registranion No.: 400-81
25169564
251R57
251658

Registrant: Urizroyal Chenical
Rethany, CT

Action Requested: Review the following mutagericity szudies
submitted 1rn respornse to -data gaps identified i~ the Carhoxin
RS

(1) Mutagericity Fvaluatiorn of Technical Grade VITAVAX
Lot #8965 93+% A,I, 1o the Ames Salmorella/Microscome Pilate
Test (AcCC. #251655), pectormed by Littor Bioretics, KRersirgtorn,
MD, Report #LBI-20895, sSeptember, 19382,

{2) Evaluation of Vitavax Techical Grade irn the Primacy
Rat Hepatocyte Urscheduled DNA Syrthesis (UDS) Assay
(Acc. %#251656), pecformed by Littor Bloretlcs, Rersington, MD.
Report $LBT-20991, October, 1982.

(3) Mutagenicity Evaluation of Techical Grade Vitavax
Lot 8956, 98+% A.I. ir ar 1n vitzo (Cytogernetic Assay Measurzing
Chromoscme Aberratiorn Freguencies in Chirese Hamster (CHO) Cells
(Acc., §251657), performed by Litton Blonetics, Kensington, MD,
Report #LBI-20990, Septemberzr 14, 1982,
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(4) ir vivo Borne Marzrow Chzomosome Study in Rats (Acc.
£251658), pertormed hy Hazletor Laboratozies Amezica,
Repost $HLA298-199, July 29, 1983,

TH Evaluatior: A summazy of zepocted zesults ard TH evaluation
(DATA REVIEVS Attachard) of thowo astudieg fnllaows:

Study Acc. ¢ Rodult Classified
(1) Ames 251659 Nogative Acceptable
(2) uns 251656 Positive Acceptadla
(3} in vitro cytogoroetics 251657 Positive Accoptable
(4) ir vivo cytogenetics 251658 Negative tHat  Acceptadble

TB Recommerdations: In view of the valid positive rosults

tog cytoyenatic and DNA danmage (studies 2 ard 3}, ut regative
in bacteria, Toxicology Brarch strovgly recommenis a gure
mutation assay in mammalian cells (e.q.. LS178Y, »z CHO, of v79,
intes alia). ‘




TOXICOLOGY BRANCH: DATA REVIEW 003583

Caswell No.: 165A
. sShaughressy No.: 090201-5
Registization No.: 400-81

Chemical: VITAVAX (cazhoxin)

Study Type: Mutagericity: Revarse “utation i{n Bactersia

Citation: Mutagericity Evaluation of Techrical Grade Vitavax
Lot #8965, 98+%3 A.%, ir thoe Amosn Salmonella/Microsome
Plato Test,

Accossion No,/MRID No.: 2z51855/NA

Spongor/Contracting Lah,: UnizoyalChemical/Littor Biornetics, Inc.

Repozt No,./Date: LBI #20895/Septeomber, 1982

Test Material: Technical yrade Vitavax, Lot #9564, 93+% a.i,., a
pale=-yellow powduer, didgsolved in DM5) for ansay,

Proceduzses: Cultures of Saimorella typhimurium strcain TA=-100
werQ twested at two-fold ircrements ot test cumpound fzom 1.22 to
10,000 uy/plate for dose selectien, reom toxicity and solubility
results of this preliminary test, mulagenicity assays werce
pecformed at 7 doses rargiryg fzom 1 through 5000 ug/plate (3
plates per dose) in zepeat tests on strains TA-151%, TA-1537 ard
TA=-100 (with single tests on TA-1518 arnd TA-933, both in the
absence (i.,0., directly) and preserce of metabolic activation
(MA) provided by the $-9 fraction of Aroclorz-stimulated hepatic
microsomal onzymes from a SD adult male rat, plus regererzating
co-factors (D-G-6-P, M3Cl,, KC1l, NaPU4). Corcurrent controls
cornsisted of solvert (regative); and bhacterial swtagens.specific
to each strain (NaAz, 2-NF, 9-Aac) for rorn=-MA tests, arnd 2-aanth
for all strains in activated tests (positive contzols). No
statistical aralyses woere porformed,

Results: The prelimirazy toxicity test revealed the test substarce
to be toxic at 2500 ug/plate ard higher, accomparied by precipitation.
No increase overs control in reverctents were ohsezved for anry
Vitavax~treated strain at anry dose level, either in non-MA or
activated tests, The zresponses in positive contrzol plates ranged
from 10-85x those in DMSO contrzols,

The authors concluded that: "Technical grade Vitavax .....
did rot exhibit gernetic activity ....... ard was considered not
mutagenic under these test conrditions accozdiry to (our) evaluation
cciteria® [Test material producing a positive cesponse equal to 3
times the normal backyzound solvenrt values for strains TA-1535,
TA-1537 and TA-1538; twice contzol for TA-98 and TA-100, accomparied
by the demonstration of dose-zelated increases in revertents.)

TB Evaluatior: ACCEPTABLE DATA (Negative for zeverse gere mutation
11. the Ames Salmorella/Microsome ASSHL, ) 3
‘-
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TOXICOLOGY BRANCHM: DATA REVIEW
003583
Caswell No.: 165A

Shaughressy No.: 090201-S
Regintration No.:  300-81

Chemical: VITAVAX (cacboxin)

Study Type: Mutagericity: UDS in Rat Hepatocytes

Citation: Evaluation of Vitavax Technical fGirade in the Primaczy
Rat Hapatocyte Unschoedulad DN Syrthedis (UDS) Assay,

Accession NO./MRID No,: 251656/NA

Sponsor/Contracting Lab,: Uniroyal Chemical/Litton Bioretics, Irc.

Report No./Date: LHI 20991 /Nctoher, 1982

Test Material: VITAVAX Technical (Lot 2956, 98+% a,.i.), dizsolved
i OMSO tor the assay.

Procedures: Hepatocytes from an adult male F344 zat (80% viability
by Tryparn Blue exclusion) woie cultured for 5 hs in WME, ther
exposed for 18 hzs to 9 concentrations of test substance ranging
fzom 0.513 ug/ml to 256 ug/ml in approximately two-told steps,
plus a constant 1 uCi/ml writiated thymidire; courted to estimate
cell survival (zelative to rugative contzol), arnd then procesnsaed
for measuring UDS by conventioral proceduzes, Stained, coded,
coverslip prepazations were scozed for "net nuclear gzain cournts™
(= nuclear grairn count less the average rumber of gzains ir 3
ruclear-sized backyzound azeas adjacent f£o each rucioeus) for 50
rarndomly selected cells per preparation (150 zotal ruclei fors

3 coverslips). The averages for ecach treatment were compazed to
those from the corcurrzent solvent contsol (DMSQ),  The mutagern,
2=AAF, krowr to be active in this assay, was zun concurrently as
a positive control.

Results: Test material was toxic at the HDT (41.2% cell survival),
less so in a dose-responsive marnrer at 103 ug/ml (19.4% survival),
51.3 ug/ml (37.3% survival) and 25.6 ug/ml (67.6% survival), sut
rot toxic at levels of 10.3 uj/ml arnd below (99%+, ard rormal cell
morphology).

The minimal criteria for determining a positive result in
this assay {(mean ret ruclears grain court exceeding 6.26; arnd/or
at least 10% of ruclei corntairinrg 6 or morfe ret Jrains; and/or
at least 2% of the ruclei cerntaining 20 or moze ret grains) were
achieved or exceeded in a dose-dependent cespornse for 5 treatment .
levels of vitavax, ir the rarge 5.13 to 103 ug/ml, an ircrease
clearly evident in the absence of moderate to severe toxicity.
The positive cont:zol (2-AAF) periorzmed as expected, thus indicating
this populatior of hepatocytes was consideced tn have normal
respensivenress.
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The authors concluded that: ",..... Techrnical Grade Vitavax
induced significant inc:cases in the nucleaz labeliny of
primaczy cat hepatocytes for an applied concentzation range of
5.13 ug/ml to 103 uy/ml., Treatmert with 256 uy/ml was
excessively toxic. The increases in ruclear Taheling werce
dogse=-zelated, and all threa minimum czitezia used to irndicate
UDS weze excnedod for the modezately toxic treatmert with
51.3 ug/ml. The test matezial was thezefnze ovaluated as
active in the Primarzy Rat Hepatocytes UDS Assay.”

TB Evaluatior: Acceptable Data (Positive for UDS in rat
hepatocytes).




TOXICOLOGY BRANCH: DATA REVIEW 003583

. Caswell No.: 165A
shaughressy No.: 090201-5
Rugigr-acion No.: 400~-81

Chemical: VITAVAX (carhoxin)

Study Type: Mutagericity: Chramosome Aberzations {n vitco
{CH) Cells)

Citation: Mutagericity Fvaluation of Techrical Grada Vitavax,
Lot #9546, 98% A.I. in ar 1r vitco CYtocaratlc ASSay
Measuyzring Chromosome Aborration Frequercias In Chinese
Hamstor Ovazy (CHQ) Cells,

Accession No./MRID No.: 2%1657/NA

Sponsor/Contracting Lab,: UriroyalChemical/Littor Bioretics, Irc.
rensington, MD 20895

Report No./Date: LBI #2099%90/Septembas 13, 1932

Test Material: VITAVAX Techrical (Lot #9536, 98% a.i.}), diluted
i OMS0 tor the assay.

Przocedures: Cultures of CHO (strain WHI) were expeosed to test
matecial at half-loy concentratiors zangirg from 17 to 1670 uy/mi
(limit of soiubility 1n agqueous medium = 3.3 mg/ml), hoth irn the
absernce ard presence of a metabolic activation system (MA) provided
by Aroclor=-stimulated rat liver microsomal enzymes (59 fraction)
plus co-factors (NADP + 1lsocitrate). Contzols were zun concuzrently:
regative (ro additions); solvent (1% DMSO): mitomycin-C (MC) for
rorn-activated cultures, ard cyclophosphamide (CP) for activated
cultures, as positive contrzols., After incubation (10 hr. without
MA; 2 hgz with MA), colcemid was added to 11l cultuzes to azcest
cells ir metaphase, followed by hypotornic treatment (0,075 ¥

KC1l), fixation (3 parts metharol: 1 part aca2tic acid), and

coded microscope slides made, (5% Giemsa s3trainl). Separaty
{replicate) experiments wese cun with ard without Ha, 3Stanrdazd
"blird” scoring procedures weze used (100 cells pez dose), and

both structural ard rumerical aberrations recorded and aralyzed
statistically (against solvent control) by Studert'’s t-tesr.

Results: Suppression of cell growth (as evidenced by dose-Zependent
reduced confluenrnce) occurzred at all dose levels ir non-MA cultures,
and doses above 500 ug/ml were toxic. No sigrnificant inczease irn
aberration inductior, however, was fournd at any dnse up to toxic
levels, in contrzast to the sigrificant amount and severity of
chromosomal damage irduced by the positive contrzol (MC). Irn a
secord experiment without A, a rarge of <-oxic doses (400-1200 ug/ml)




003583

also resulted in strong suppzession of mitotic activity (data
not provided), such that ro cytogeretic scores could be
obtaired at doses above 500 ug/=l (confirming the regative
zesulet of the fizst t-iall,

In the prcescnce of MA, cytotoxicity (zeduced cornfluaence,
and mitoric inhinhition}) also limited the scarirng of metaphase
cells to doses of 500 ug/ml ard morefin the fizst trial.
Agair, in cortrast to a poaitive result affacted by the
indirect mutagen, CP, thero was rno significart induction of
aberzationrs by the test compourd up to the toxic level, In a
repeat oxpariment employirg a secies of taxic Jdose lovels
(400-1400 uy,/ml), zeadanble metaphases could he scozed at all
doses except the HDT, ard a 3lijht dut ron gignificant inczease
in aberrations reco:des at both 600 and 1220 u;i/=ml, but rot
at 800 ug/ml.

A thi:d trial with MA in the raczow zange, 500 to 900 ug/ml
(at 50 uyg/ml intesvals), revealed a dose-zalated zeduction 1irn
cell ggowth (almost complete lethality at 8%0 ard 900 vg/ml),
as wall as highly sigrificart incceases (p < 0.01) 1n
aberzationrs at all doses above 650 ug/ml, as well as the
appeazance of a chromosome~-type bzeax level (ard some complex
re-arzangenents) rot hecetofoze observed in oither historical
lab cortrols or in these Vitavax-~treated cultures, a large
proporsicn of which corfired to the long arm of the X-chzomosome,
tvaon in the absence of the X-chzomnsome damaqge, positive
caqults (p < 0,01 for aberzrations pes cell) were still
recorded at all doses except at 700 uyg/m! and the highly
toxi¢ 900 ug/=l. i

The authors concluded that: “"vitavax is positive in the
test for chro=moso=e abezrations with metabolic activatiorn,
No chromosome damage was detected in the test without activation
under the corditiors of this assay.*™

TB Evaluatior: Acceptable Data {(Positive with MA).




TOXICOLOGY BRANCH: DATA REVIEVW
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Casgwell No.: 165A
shaughressy No.: 090201-5
N Registzation No.: 400-81

Chemical: VITAVAX (carhoxin)
study Type: Mutagernicity: Chromosome aberzation:s in zats
Citation: Firal Reporst
Ir. Vivo Bore Marzow Chromosome Study in Rats with
VITAVAX

Accnasior No,/MRID No.: 251658/NA

Sponsor/Contzacting Lah.: tnrnirzroyal Chemical Company/Hazelton
L.aboratories America, Inc,
Vierna, Vizginia

Report No./Date: HLA 298~199/7-29-63

Test Material: Off-white solid desigrated VITAVAX, 98%, suspended
ir 0.5% CMC to. oral gavage administration,

proceduzes: Groups of 20 male (average weight = 300 g) and 20
female (200 g) SD-CD rats (age rot stated) we:ze dosed ozally

ornce with test substance ar 200, 600 ard 2,000 mg/kg (HDT = S50%

of the LDggy, repcrried by the sponsor in 3 separzate study involving
“albiro rats™ as 3820 mg/ky p.o., but ro data presented here).
Sub=groups of H male:5 temale were sacrificed 6, 12, 23 and 48
hours after acute administzation. A compazable group was
administezred vehicle and sacgziticed at the same time intecvals,
while 5 male:5 temale were giver 40 mg/kgy cyclophosphamide (CP)
orally ard killed 231 houzs later (positive conitzol). Femoral

bonme marzow was collected from sacrzificed animals 2 hours following
admiristraticn of the mitotic-arrzesting agernt, colchicire (single
dose 1.p., 2 mg/kg), cells processed into microscope slide
prepacations accocding to stardard techrnigues (2 slides par
arimal), coded blird, ard 50 metaphases per animal scorzed for

both structural anrd rnumecical aberratiors. Meanr mitotic indices
and modal numbers, percent aberzanrt cells and mear number of
aberratiorns per cell for each group were statistically aralyzed

by Kruskal-Wallis ron-parametzic ANOVA ard all paiz-wise group
compacisors,

Results: Only vezy mild clinical effects (“depressed”, rough
coat, urire stairs) but ro deaths were obsezved in a few animals
of the mid- and high-dose grzoups, and slight to moderate
dose-dependert body weights losses (rnone apparently statistically
sigrificart, accozding to the zeport) obsezved at these levels

ir groups sacrificed 24- and 48 hours post-treatment.

No statistically sigrificant inc:zeases ir the frequency of
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chromosomal aderrations were fourd, howaves, at ary of tha

four sampling times i{n animals treated with test substarco

at any dose, whern compazed to vohicle cortzol valuas, ir
corntrast to expected inczeases in CP-troated animals (P =

0.002 for percunt aharrant colls; P a 0.002 for averaqge

rumber of anczratiorns per cell), Neithor waso ary satatistically
sigrnificarnt differcornces rocarded in modal rumber of chzomosomas
pez cell (2 n = 12 in the rat) in any Vitavax-tzoated group,

ror between mean mitotic i{ndices of any test gzoup and voh.cle
control,

Herce, the authors corcluded that: *..... urder the
conditions of this study, VITAVAX {s considered rot to bhe
clastogenic at any of the dose lovels tested.™

TB Evaluation: UNACCEPTABLE DATA. Although the procedures

ard reporting arze adequate, this study does rot qualify as a
comprehensive assay ot the potertial of the test substance to
irduce chromosome aberzations, ~ainly due to: (i) insufficient
dosage to induce clinical toxicity in the animals, oz
cytotoxicity in the tarzget cells; ard (ii) lack of a multiple
dosage schedule to assay cumulative offacts,




